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Abstract 
This research intends to determine impacts of exchange rate volatility on Thai export quantity in textile and 
garment products. In order to correctly measure export volume, this study computed export quantity as dependent 
variable rather than export value by constructing composite Thailand export quantity index through the 
disaggregation of export value and export price. Three alternative methods of volatility determination, including, 
quarterly variance, univariate GARCH model of spot exchange rate, and the bivariate GARCH models of spot and 
forward exchange rate, were applied in determining exchange rate risk. Panel data with fixed effects and random 
effects models were employed in analyzing impacts of export price and exchange rate risk on Thai export quantity. 
Also, the study included subprime crisis as dummy variable in measuring the impacts of subprime crisis. The 
estimated results indicate that the bivariate GARCH model is the most appropriated method in determining the 
exchange rate volatility. The empirical results revealed that the Thai export in textile and garment products are 
significantly influenced by its export price and the exchange rate volatility. Higher exchange rate volatility can 
cause decreasing in export quantity. Furthermore, the study also found significant impacts of the subprime crisis 
on Thailand economy through the sharp drop in Thai textile and garment export during this period. 
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 1. Introduction 
For more than three decade, the export oriented policy has long been one of the major economic 
development plans for Thailand since 1977. After adopting the policy for over 30 years, Thailand’s 
international trade has contributed to a high proportion of the country’s Gross Domestic Product. 
Therefore, the international trade has played an important role on Thailand’s economic growth since 
then. Two most important factors that affect Thai international trade include export price and the 
foreign exchange rate which influences the country’s competitiveness in many ways. Impacts of export 
price on export volume have long been the issue of interest since changing in price had always led to 
the argument which export sector should the government focus their policy to support.  The elasticity 
of the export price on each export sector should then be determined.  Also, after Thailand’s financial 
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crisis in 1997, the country has adopted the floating exchange rate policy which greatly increased the 
exchange rate volatility and therefore directly affected the export industries. The consequences of 
exchange rate volatility on international trade, especially on export, have been extensively studied. 
Volatility of exchange rate is believed to have negative impact on trade volume, as discussed in Clark, 
Tamirisa, Wei, Sadikov, & Zeng (2004), intuitively, when the risk increases, the risk-averse traders 
would be afraid of losing money, so they would export less. The effect of exchange rate volatility on 
international trade also depends on the degree of competition and the relative degree of risk aversion 
and risk exposure of importers and exporters. If exporters bear the risk, prices will increase. If 
importers do, prices may fall. Invoicing in the home currency does not eliminate the exporter’s risk, as 
quantity demanded becomes uncertain. 
Export in textile and garment product is the export sector which have high competition in the global 
market, thus, export price and exchange rate volatility are expected to have more impact on this export 
sector (Kadir et al., 2011).  However, the impact of exchange rate volatility is still be ambiguous since 
some empirical researches have failed to either support or reject the hypothesis (Clark et. al., 2004; 
Ozturk, 2006). Conceptually, definition of exchange rate volatility (using risk-aversion of traders, and 
presence or absence of forward exchange market seem to be crucial in determining the relationship 
between international trade and exchange rate volatility (De Grauwe, 1988 and Sercu, 1992). For 
instance, in a theoretical work of De Grauwe (1988), it is argued that the effects of volatility depend on 
the degree of risk-aversion of traders in the market; in their model, the risk-averse exporters would 
export more when there is more risk in the exchange rate. This result disagrees with the standard belief 
about behavior of risk-averse traders. Additionally, concerning on empirical aspect, the situation is 
similarly indecisive. There are results that support the hypothesis (Arize, 1998 and Chowdhury, 1993) 
while many results do not (Asseery & Peel, 1991 and IMF, 1984). Even worse, some studies cannot 
find any significant relationship between these two variables; see e.g. (Aristotelous, 2001 and Gagnon, 
1993). These findings suggest that empirical results are very sensitive to a number of factors, e.g. 
proxies for exchange rate volatility, model specification, sample period, and the countries considered.  
The main purpose of this paper is to perform an empirical study of this ambiguous issue in the case 
of Thailand. The research question focuses on answering whether export price and exchange rate 
volatility have significant impacts on Thai export in textile and garment sector. The study employs 
three alternative methods, including, (i) quarterly variance, (ii) univariate GARCH model of spot 
exchange rate, and (iii) the bivariate GARCH models of spot and forward exchange rate, to measure 
exchange rate volatility. Panel data models with fixed effects and random effects models have both 
been applied to analyze the impact of export price and exchange rate volatility on Thai export in textile 
and garment sector by using quarterly data. 
 2. Theoretical Framework 
 To analyze the impacts of export price and exchange rate volatility on export quantity of Thailand 
in textile and garment sectors, this study applies two-country imperfect substitution model. The model 
is based on the assumption that export goods and goods produced in the foreign country cannot be 
perfectly substituted (Goldstein & Khan, 1985). This study assumes that the amount of Thai export 
depends on the prices of Thai’s products represented by export price, converted from Thai Baht to 
foreign currency via the exchange rate in the corresponding time period. Since the export quantity also 
depends on foreign income or importing countries’ income, Thai export quantity is determined by the 
foreign trade partners’ income, export price, and exchange rate. Furthermore, as mentioned earlier, 
importers of the trading partners will confront the risk of exchange rate volatility, in case it is 
sufficiently high (since exchange rate directly affects the export price). Therefore, the export function 
should also account for the exchange rate volatility as well. Then, export function can be stated as: 
   
  *( , , , )i iex f y ep fx fxvol        (1) 
  
 where exi denotes Thai’s export quantity of product i, y* is trading partner income, epi is the Thai’s 
export price of product i, fx is the exchange rate, and fxvol  is the exchange rate volatility. 
 
The export function can then be stated as follows:  
   
 it it itex X E H          (2) 
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 where exit is column vector of Thai’s export quantity of product i at period t, Xit is matrix of independent variables of export product i at period t, and Hit is column vector of error term of Thai’s 
export quantity of product i at period t.
   
 Due to the fact that period of study involves the subprime crisis period, this study add a dummy 
variable to account for the subprime crisis in this model. The model then becomes 
  
  it it t itex X crisisE J H          (3) 
  
 where crisist is dummy variable for subprime crisis, which assumes the value of 0 before 2008, and 
1 after 2008. 
 3.  Methodology 
 Data in this study are panel data with 9 products in textile and garment sector and quarterly data 
beginning from first quarter 2000 to first quarter 2011. Dependent variables consist of natural log of 
Thai export quantity index (lneqiit) as a proxy for export quantity. Independent variables include 
natural log of weighted average of GDP (lnwgdpit) as a proxy of importing countries’ income, natural 
log of Thai’s export price index of textile and garment products (lnepiit) as a proxy of export price of 
textile and garment products, natural log of nominal and exchange rate (lnfxit), in terms of Baht per US 
dollar from Bank of Thailand to proxy exchange rate. This study applies three methods to measure 
exchange rate volatility (lnfxvolit), including natural log of quarterly variance (lnfxvol1it), natural log of 
variance computed from univariate GARCH model of spot exchange rate (lnfxvol2it), and natural log of 
variance computed from bivariate GARCH models of spot and forward exchange rate (lnfxvol3it). 
Dummy variable (crisisit) takes the value of 0 before 2008 and 1 after 2008. The models analyzed in 
this study consist of panel data models with fixed effects and random effects models. 
Fixed effects model can be stated as follows: 
 
it i it t itex X crisisD E J H         (4) 
 
where 
 
iD  is cross-sectional fixed effect of product i. 
 
Random effects model can be specified as follows: 
 
it it t i itex X crisis vD E J H          (5) 
 
where 
 
iv  is cross-sectional random effect of product i, and ( ) 0iE v  and 2var( )i vv V . 
4. Empirical Result 
The estimation results of bivariate GARCH models are shown in Table 1, which indicates 
significant dynamic relationship and time-varying volatility between spot and forward exchange rate. 
The results indicate the bivariate ARCH effects exist between both spot and forward markets.  This 
implies that both markets are interconnected which allow importers and exporters to hedge their trading 
transaction against the exchange rate risk through the mechanism of this forward derivative market.  
Table 2 the estimated results of panel data model for export on textile and garment products sector.  
According to the fixed effect tests, the estimated results of panel data models that models have the 
significant fixed effects. This may imply that exporter in textile and garment sector have their own 
unobserved specific characteristic, thus, models for textile and garment sector have been estimated 
employing fixed effects and random effects estimation methods.  According to Hausman tests, random 
effects model is more appropriated model. 
According to estimated results, export price index is the factor that has significant negative impacts 
on export quantity in textile and garment export sectors. The significant negative impacts confirm the 
law of demand. Increasing in export price results the reduction in export quantity of the export. 
Concerning on impacts from exchange rate and exchange rate risk, the results show that exchange rate 
itself has no impact on export while exchange rate risk play a more important role in textile and 
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garment export sector. These findings imply that exchange rate does not directly influence export but 
its impacts are caused through the exchange rate risk determined by exchange rate volatility. The 
higher the exchange rate risk the lower the level of export quantity. These findings have confirmed the 
dependency between the exchange rate volatility and the Thailand’s export quantity in textile and 
garment sector. The results also suggest that adding the exchange rate volatility variable obtained by 
Bivariate GARCH can help revealing all dimensions of impacts of exchange rate (both level and 
volatility) on the export volume more precisely and significantly.  Exchange rate risk determined by 
exchange rate volatility computed by bivariate GARCH models seems to be more appropriated than 
other methods since the bivariate GARCH models take into account both exchange rate markets, 
including spot and future markets. 
 
Table 1  Estimated Result of Bivariate-GARCH Models 
Variable fxst fxpt 
cons -0.0049 ** 0.0018 * 
fxt-1 0.0591 ** 0.9997 *** 
Sigma0 1_1 0.0117 ***   
 2_1 0.0002     
 2_2 0.0112 ***   
L.ARCH  1_1 0.2454 ***   
 2_1 0.0325     
 2_2 0.5473 ***   
Overall Chi2 test 314529.54  ***   
Log likelihood 3695.9392     
Note: * means statistically significant at 0.1. ** means statistically significant at 0.05. *** means statistically significant at 0.01. 
 
Table 2  Estimated Result of Panel Data Model for Textile and Garment Sector 
 
Variance GARCH Bi-GARCH 
FE RE FE RE FE RE 
lnepius -1.284 *** -1.090 *** -1.261 *** -1.065 *** -1.338 *** -1.130 *** 
lnwgdp 0.869 *** 0.842 *** 0.528 ** 0.497 ** 0.412 * 0.380 
lnfx 0.245 0.284 -0.167 -0.129 -0.428 -0.389 
lnfxvol1 -0.025 ** -0.026 ** 
lnfxvol2 -0.060 -0.063 * 
lnfxvol3 -0.043 * -0.041 ** 
Crisis -0.102 *** -0.107 *** -0.057 * -0.061 ** -0.047 * -0.051 * 
Constant 9.521 *** 8.495 *** 10.952 *** 9.923 *** 12.009 *** 10.933 *** 
F-test 6.693 ** 6.009 ** 5.534 ** 
Chi2-test 30.360 *** 27.098 *** 24.400 *** 
R2 0.110 0.115 0.099 0.104 0.086 0.090 
FE-test 5.172 ** 5.030 ** 5.078 ** 
Hausman 2.999 2.868 3.235 
Note: * means statistically significant at 0.1. ** means statistically significant at 0.05. *** means statistically significant at 0.01. 
FE is the fixed effect regression model and RE is the random effects regression model. FE-test is fixed-effects F-test. Hausman is 
Hausman Chi-square test for random-effects. 
  
Concerning on impacts from income, the results show that average GDP of Thai trading partner 
countries has significant impacts on export of textile and garment. The result indicates that positive 
income effects occur in this export sector. Furthermore, the finding also reflects the impact of subprime 
crisis which significantly caused the contraction of Thai export in textile and garment products.  
5. Discussion 
The estimated results of panel data models of textile and garment export sectors help revealing 
significant fixed effects which can be implied that there exists significant unobservable factor that have 
impact on Thai export quantity, thus, endogeneity biased problem occurred.  These findings help 
explaining why previous studies using purely time series or cross-sectional data had failed to reveal the 
significant impact of export price, exchange rate, and exchange rate risk on export quantity.  Fixed 
effects and random effects estimation methods are employed in determining the impact. Also, the study 
constructs the export volume index representing Thai export quantity rather than using export value 
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like other previous study.  As a result, the random effects models using export volume index as 
dependent variables can depict the significant negative impacts of export price on export quantity, 
therefore, the law of demand has been confirmed. Also, the study shows significant income effects of 
export in textile and garment products. The result confirms that Thai textile and garment export 
products are sensitive to income, thus, the income effect turns out positively significant. 
This research also intends to reveal the impacts of exchange rate volatility on Thai export quantity.  
Three alternative methods in determining exchange rate volatility consist of quarterly variance, 
univariate GARCH model of spot exchange rate, and the bivariate GARCH models of spot and forward 
exchange rate.  The results of disaggregate analysis from fixed effects and random effects models 
confirm that exchange rate risk has significant impact on export quantity in the industry export sector.  
This finding is consistent with the common belief that higher exchange rate risk can cause higher 
fluctuation in profit of the Thai export firms, especially, industry export products sector, thus, leading 
to a decline of export. Our findings also show that among three alternative measurements, the exchange 
rate risk measured by Bivariate GARCH model is the best measurement of the exchange rate risk in 
determining its impact on export volume. This result coincides with the study by Klaasen (2007). 
Additionally, the significant results of the Bivariate GARCH models imply that both spot and forward 
exchange rate market are interconnected, which allow Thai importers and exporters to hedge their 
international trading transactions against exchange rate risk.   
In conclusion, this study found that the Thai export volume is influenced by exchange rate risk in a 
negative way. Additionally, the significant subprime crisis revealed the contagious impacts of subprime 
crisis on Thailand economy through the reduction of Thai export during that period. 
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